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480. 


ON THE EXPRESSION OF DELAUNAY’S J, g, h, IN TERMS OF 
HIS FINALLY ADOPTED CONSTANTS. 


[From the Monthly Notices of the Royal Astronomical Society, vol. zx. (1871—72), 
pp. 8—16.] 


WE have in Delaunay’s lunar theory, 
l, the mean anomaly of the Moon, 
g, the mean distance of perigee from ascending node, 


h, the mean longitude of ascending node, 


quantities which vary directly as the time, the coefficients of t, or values of a CH e? 


being given in his Théorie du Mouvement de la Lune, vol. 1i. pp. 237, 238. But 
these values are not expressed in terms of his constants a (or n), e, y, finally adopted 
as explained p. 800, and it seems very desirable to obtain the expressions of l, g, h, 
in terms of these finally adopted constants: I have accordingly effected this trans- 
formation (which I found less laborious than I had anticipated). It will be convenient 
to imagine the a, n, e, y of pp. 237, 238 replaced by A, N, E T respectively. This 


being so, and writing m for the 5 of p. 800 we have, p. 800, 


A el + Aug — Di m?] S 
+(—3+ By — Fe —e? — Wy? + Soyer t Poe? — gy et — 3 ee? y e)n 
+ (— Bo — 228 + Aan + Bh ye? — 23 ne? + $48 et — 825 ee) m 
+ ORME rar 0 e+ Hag) mt 


+ (ARE -PEF -E e+ 1998 6) mi 
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and hence calculating V from the formula V2A*= na’, we find 
N=n nfl + [3 EE sel S SC 
+ (1-3 + 284 26? + Ben 15 yet A ye? + Bet t+ Here? tem 


+ (AE of? + SG e — 138 yt — 243 oye? 4 89 nye’? — 2025 ei + 2475 ee?) m 


+(- 5 + BEZI y+ NEE ei RN e?) mt 


+(— TEL + 30849 y? +2 54065 o? — 212 Ces EE 
+ (— 19488) m’ 


+ (— 2989017) m’, 


=n(1+Q) suppose. 


The values of E D are given p. 800, but for the present purpose we only 
Es, and T? to the fifth order, viz. the values of these are at once found to be 


eee 2595 mi’), 
2 =y (1 + 85 m? — 138 mi), 


require 


whence also #4 =e* and I“ SES, 


The formule of pp. 237—238 now give 
i 2 
tan {i + [- ëm — 08 m) +Q 
Calc OR ala a he a aa MEe 
IA wa — HE emm (+Q 
+ (= MÄ of ER E) m 
E TO EON Wer B48 ot 1 et pie er a H ai 
d + (GM. vy? — 5 675 ei më 
At ARAB + 29g um E e 45288 e) mi (14) 
if + mëtt — 1E — anna o") me 1 Q)— 
+(— REPS ) m (1+ Or: 
EE 
(Observe that writing herein Q=0, and omitting the terms in mt and ma in the 


coefficient of (1+ Nr. and the term in mp in the coefficient of (1+ Q), we have the 
original formula of p. 237) 


2 
g = nt by m? + 585 m°] Ze 


hee oo ST aoe ah et + 35 pete? + tg es) mè ) 


+ (— 855 y? + 129 e) m4 ilies! 
+ CARRE? REE) m 
o VIL. 67 
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WEE — 3B + Mi e+ Mie Eer ie In) A gr 


(= ANP P- AEE E) m j 
+( 1995 — 7989 KE 9969 e+ 20535 e") mé (1+ dr? 

+ ( 7709 _ 376653 y 2— 440787 e+ Rane ds 83245 e" më (1 + Hr? 

+ aape wt + Or 

+ 62829307 m (1+ Q) 

(where writing Q=0, and omitting the terms in mt and m* in the coefficient of 


(1+ Q, and the term in m in the coefficient of (1+Q)~, we have the original 
formula of p. 237). And 


a? 
h=nt ft- $i m 12 m] a 
Arti de Ae Maer fore? + Be — eer Mein 
+H y? 2R e) mt l 
+ (— S85 + E e) E 
+ en vier art Wu Bye De BÉLA A 0 
+ (— 4833 ag — LN e) m j 
+( ATE — 128 P— $99 ei eA mal 
+ (40949 — $349 y? — 138839 e2 4 T5759 dl m5 (1 + Q) 
+ 487972 m (1+ 
+ 29983045 m (1+ Q)* 


(1+Q)> 


(where writing Q=0, and omitting the terms_in m* and më in the coefficient of 
(1+Q), and the term in m* in the coefficient of (1+ Q)°, we have the original 
formula of p. 238). We hence have 
l =nt{A+(1+ B)Q+ CQ, 
=nt{A+Q+ BQ+CQ'}, 
g =nt {A + BQ4+CQ}, 
h =nt {A” + B’Q + OQ) 


ei E, 
where (omitting the terms in S) 
a 


4 8 
u a ` géie effet ` Alte oe iid 
4577 wë 833 e — oi 
+ tt EE CT EE ae 
vegetarier CC Sch m! 


63 ye? aes g ee? S 109 "d m2 
0 


A=1+(- A +y- 3 &— 4 ent A8 yi 39 ve? + : 


0 1024 
ef 1epe tras 6 
+ ( SPD) m 
— 13651381021 7 
+ ( 589824 Im 
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IN TERMS OF HIS FINALLY ADOPTED CONSTANTS. 


(FESE en A ging 
+ (BRR — Sy + Sh E H BRR 0°) m 


+ SN 


243925 m5 
+ SS m. 


mét 


74+ 2 e+ 3 
-P Se ABR of äre — 
+ DI — 29559 y — 19899 e 28988 0") m 

+ (EFIR — tr — 898892 ot SR 
+ "up m 


3232930 7 
+ Soret m. 
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And in terms BQ, BO. B’Q, we have 


Q= (1-$¥4+8e4+8e?) ug 
+ (22 9? + SE e) m3 
= al} mt 
— TA më, 
and in the terms CQ", C’Q*, OS, simply Q?=m*. Hence finally the required values of 
l, g, h, are 


I= nt {1+ [= $3 me — 39 me] © 


a’? 
+(—23+6/7+8e- Si + 4B ot — 82 ye? + Oye? + 3 ef + A ee? — 45 e) m? 
+ (— AAP + 182 9? + STS @? — B28 e — 1107 ug — 81 rye? 4+ 349 ae? + 2475 ee?) m? 
+O ai + 35 wm d ning e Säit dag 
+ (— 20848 + SN q + 1 e EE ele 
EO mn 
+ (— 1273825965) m7, 


2 
gant} [Ap m+ ae ms] E 


HO- Men g dap yt LS fe pye — Hel + Hee + fhe’) m 
+ AL — Mio? Nie + Nr ot — 1998 tet — mee + Da 2952 6") m 
(äm — tir P- gga e — 28989 62) mt 
ENEE 

+ Re m 

+ SIRRA m, 


h=nt} EE — 4288 m) S 
+O RHE- FPP Pyet Bote tH o ee A e Lag 
+( a- Aug 188ei28ent By +482 oe? — 29 ye"? — S15 et — 349 ee?) ms 
+O HE HE IE e+ RE gie 
+O E M E E die 


RE 
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which values satisfy, as they should do, the equation /+g+h=nt. I recall that the 
precise signification of the constants is as follows: n is the coefficient of ¢ in the 
expression of the Moon’s longitude in terms of the time, a the corresponding elliptic 
value of the mean distance (n’a’=sum of masses), e the eccentricity, such that in the 
expression of the longitude the coefficient of the leading term of the equation of the 


centre has its elliptic value 
=2e-jlée+ e 


and y the sine of the half-inclination, such that in the expression of the latitude the 
coefficient of the leading term has its elliptic value 


= 2y — 2ye — } P+ iyé tie 7h ye 


£ 


n, o are the mean motion and mean distance of the Sun, Gaz and e is the 


eccentricity of the Sun’s orbit, considered as constant. 
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